Following transforming DNA in Helicobacter pylori from uptake to expression.
Natural transformation is a potent driver for genetic diversification in bacterial populations. It involves exogenous DNA binding, uptake, transport and internalization into the cytoplasm, where DNA can be processed and integrated into the host chromosome. Direct visualisation of transforming DNA (tDNA) has been limited to its binding to the surface or, in the case of Gram-negative species, to its entrance into the periplasm. We present here for the first time the direct visualisation of tDNA entering the bacterial cytoplasm. We used as a model the Gram-negative pathogen Helicobacter pylori, characterised by a large intraspecies variability that results from high mutation rates and efficient horizontal gene transfer. Using fluorescently labelled DNA, we followed for up to 3 h the fate of tDNA foci formed in the periplasm and eventually internalised into the cytoplasm. By tracking at the single cell level the expression of a fluorescent protein coded by the tDNA, we show that up to 50% of the cells express the transforming phenotype. The overall transformation process in H. pylori, from tDNA uptake to expression of the recombinant gene, can take place in less than 1 h, without requiring a growth arrest, and prior to the replication of the chromosome.